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ABSTRACT
AIM:The aim of this study wasto estimate the neutrophil to lymphocyte ratio, Platelet to lymphocyte ratio in
smokers with periodontitis and non-smokers with periodontitis before and after scaling and root planing.

Methods: A total of56 systemically healthy individuals, with stage | or 11 periodontitis, were divided into 2
groups: Group 1- 28 Nonsmokers with Stage | / Il periodontitis. Group 2- 28 Smokers with Stage 1 / 11
periodontitis.Gingival index, Plaque index, Clinical attachment level, Probing pocket depth were assessed at
baseline and 1 month after scaling and root planing. Laboratory parameters i.e. Neutrophil-to-lymphocyte
ratio and platelet-to lymphocyte ratio was assessed by obtaining patients complete blood count and absolute
lymphocyte count at baseline and 1 month after SRP.

Results: Statistically significant clinical improvements in plaque index, gingival index, clinical attachment
level, and probing pocket depth were observed after scaling and root planning in nonsmokers and smokers.
The neutrophil-to-lymphocyte ratio decreased after SRP in both smokers and non-smokers, but the difference
was not statistically significant.Howeverplatelet-to-lymphocyte ratio values increased significantly after
scaling and root planning in both groups.

Conclusion: SRP effectively improved periodontal health, by reducing plaque and gingival inflammation
and changes in PPD and CAL. NLR values reduced after SRP in both groups although not statistically
significant. PLR showed statistically significant changes. NLR may offer valuable insights into the
association between periodontitis and systemic inflammation. However, the PLR may not serve as a systemic
marker due to the influence of various factors such as gender, age, lifestyle traits, genetics, BMI, smoking,
and environmental factors on PLR.

Keywords: Neutrophil-to-lymphocyte ratio; platelet-to lymphocyte ratio; Smokers; Non-smokers; scaling
and root planing; Periodontitis.

INTRODUCTION

Periodontitis is an infectious disease that causes
inflammation of the supporting structures of the
teeth, leading to connective tissue attachment loss
and alveolar bone loss.! Bacterial pathogens
associated with various forms of periodontitis?* can
invade periodontal tissue and enter systemic
circulation,®® with the severity of gingival
inflammation  influencing the extent of
bacteremia.”®  Inflammation,  triggered by
pathogens, damaged cells, and toxic substances,®

initiates cellular and humoral changes, with white
blood cell (WBC) count serving as a reliable
hematologic marker for monitoring  body
inflammation. 1011

Neutrophils play a crucial role in periodontitis-
related inflammation, responding to
chemoattractant signals and migrating towards the
gingival crevice, where oral microorganisms are
present. They are found in both healthy and diseased
periodontal tissues, with an increased influx during

http://www.pkheartjournal.com

108



Pak Heart J 2024:57(02)
ISSN:0048-2706 E-ISSN:2227-9199

disease states.'? Other inflammatory cells, including
lymphocytes and platelets, also contribute to the
inflammatory response, with peripheral blood
parameters like red blood cells, WBCs, and platelets
being altered in periodontal diseases and linked to
systemic inflammation.®*%°

Neutrophil-to-lymphocyte ratio (NLR) and platelet-
to-lymphocyte ratio (PLR) are potential markers of
systemic inflammation, reflecting the balance
between innate and adaptive immune responses. %
Smoking, a major risk factor for periodontal disease
and systemic inflammation, exacerbates the release
of inflammatory mediators into the circulation.®2°
Given the systemic implications of periodontitis,
analyzing markers such as neutrophils, NLR,
platelets, and PLR can provide insights into the
systemic and periodontal inflammatory response,
particularly in smokers.?"2® The aim of this study
was to estimate NLR and PLR in smokers and non-
smokers with periodontitis before and after scaling
and root planing.

METHODOLOGY

A total of 56 individuals,between 20 and 65 years,
were recruited for the study. Participants, including
both cigarette smokers and nonsmokers with stage |
and stage Il periodontitis, were selected from the
outpatients at the Department of Periodontology,
Yenepoya Dental College, Mangalore. The sample
size was calculated using G* Power software for an
independent sample t-test at a 10% level of
significance and 90% power, with a standard effect
size of 0.8, resulting in a minimum of 28
participants per group, totaling 56.

The selected patients were divided into two groups:
Group 1: 28 nonsmokers with stage | or stage Il
periodontitis. Nonsmokers- adults who have never
smoked or have smoked fewer than 100 cigarettes in
their lifetime.

Group 2: 28 smokers with stage | or stage Il
periodontitis. Smokers were included based on the
CDC classification for current smokers—adults who
have smoked 100 cigarettes in their lifetime and
currently smoke.

Stage | and stage Il periodontitis were classified
according to the 2017 World Workshop on the
Classification of Periodontal and Peri-Implant
Diseases and Conditions.

All patients received a verbal explanation of the study,
and written informed consent was obtained. The study
received clearance from the Institution’s Ethical
Committee.

Inclusion Criteria:

e Systemically healthy subjects with Periodontitis,
aged 20-65 years from both genders.

e Non-smokers for group-1 and Current smoker in
group-2.

Exclusion Criteria:

« Patients with systemic diseases and known
allergies,Pregnant, lactating women, women in
menopause,Patients with immunosuppressed
conditions, Smokeless tobacco users, Patients
who received periodontal therapy within the
last 6 months,

« Antibiotic and/or anti-inflammatory drug
regimen in last 3 months.

Clinical and laboratory assessments:

Participants from both groups were assessed for
medical and dental history, and smoking status
before periodontal examination. Theclinical
parameters recorded at baselineand after 1 month
after SRP included Gingival index?*, plaque index?®,
probing pocket depth, and clinical attachment
levelVVenous blood was drawn from the antecubital
fossa of the arm using a 21-gauge syringe into a
vacutainer (Figure-1)todetermine complete blood
count and NLR and PLR ratios.All participants
underwent scaling and root planing using ultrasonic
scalers and manual instruments, with local
anesthesia when required. Oral hygiene instructions
were provided and participants were recalled after

one month for re-assessment of clinical and
laboratory parameters.

LABORATORY PARAMETERS:

Calibrated automatic hematologyanalyzer (XN

1000, SysmexCorpn, Japan) (Figure-2) was used for
the WBC and platelet estimation. Total neutrophil
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count and total platelet count was obtained from
patient’s complete blood count.
Calculation of NLR and PLR
NLR = _ Total neutrophil count
Absolute lymphocyte count
PLR = Total platelet count
Absolute lymphocyte count

STATISTICAL ANALYSIS
Data gathered was analyzed using SPSS version
24.0.

1) Descriptive statistics

Mean and Standard deviation was used for
continuous data frequency and percentage were
used for categorical data and 95% confidence
interval (Cl).

2) Paired t-tests were conducted to assessintragroup
comparison of clinical and laboratory parameters
among smokers and nonsmokers, before and after
SRP.

3)An independent t-test was conducted to assess
intergroup comparison of clinical and laboratory
parameters between smokers and non-smokers.

P value < 0.05 was considered to be statistically
significant.

RESULTS

Age and genderdistribution:

The mean age in years of subjects in group 1 (n=28)
was 44.64+10.40 and in group 2 (n=28)
45.11+13.12 (Table 1). Group 1 comprised of 12
male and 16 female participants and Group 2
comprised of 28 males.

Group 1- Non-smokers with periodontitis

The results showed significant reductions in all
clinical parameters after 1 month following SRP.
Specifically, the mean plaque index decreased from
1.64+0.91 at baseline to 0.20+0.14 after SRP.
Likewise, the mean gingival index decreased from
2.28+1.56 to 0.72+0.58, the mean CAL decreased
from 1.76+0.90 to 1.17£0.57, and the mean PPD
decreased from 5.40+1.29 to 3.93+0.54. These
improvements were statistically significant (p <
0.0001). (Table 2)

Group 2- Smokers with periodontitis

The results revealed significant reductions in all
clinical parameters after 1 month following SRP.
Specifically, the mean plaque index decreased from
1.79+£1.22 at baseline to 0.32+0.12 after SRP.
Similarly, the mean gingival index decreased from
2.00£1.19 to 0.46+0.40, the mean CAL decreased
from 2.30+0.82 to 1.76+0.72, and the mean PPD
decreased from 5.03+0.98 to 4.31+0.71. These
improvements were statistically significant (p <
0.0001). (Table 2)

Intergroup comparison

Statistically significant differences were observed
in all clinical parameters between the two
groups.Non-smokers had a significantly lower
plague index compared to smokers after
SRP.Smokers had a significantly lower gingival
index compared to non-smokers after SRP. Non-
smokers showed better improvement in CAL and
PPD compared to smokers. (Table 3)

Neutrophil-to-Lymphocyte Ratio (NLR) and
Platelet- to- lymphocyte ratio (PLR)

Group 1- Non-smokers with periodontitis

The mean NLR at baseline was 2.17+0.95, which
reduced to 2.05+0.77 after 1 month following SRP
(p=0.34)indicating, no statistically significant
change in NLR among non-smokers at baseline and
1 month after SRP. The mean PLR at baseline was
106.05£30.60 which increased to 125.90+57.79 1
month after SRP (p=0.023). Statistically significant
increase in PLR after SRP among non-smokers was
observed. (Table-4)

Group 2- Smokers with periodontitis

The mean NLR at baseline was 1.84+0.64, which
slightly decreased to 1.78+0.63 after 1 month,
indicating that the change in NLR was not
statistically significant. (p = 0.16)The mean PLR at
baseline was 84.94+24.72, which significantly
increased to 100.00+39.33 after 1 month following
SRP. There was a statistically significant increase in
PLR after SRP. (p = 0.005) (Table-4)

Intergroup comparison
There is nostatistically significant difference
between NLR among smokers and non-smokers. (p
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> 0.157) Statistically significant difference was seen
between PLR among smokers and non-smokers.
Non-smokers had higher wvalues compared to
smokers. (p =0.055) (Table-5)

DISCUSSION

Periodontitis is a chronic inflammatory disease that
significantly impacts oral health, function, and
systemic well-being. It involves progressive loss of
periodontal tissue integrity, marked by attachment
loss and alveolar bone resorption, highlighting the
severity of the condition and its broader health
implications.?®®Traditionally, microbial  biofilm
accumulation at and below the gingival margin has
been seen as the primary cause of periodontitis.?’In
patients with periodontitis, bacterial components or
locally produced pro-inflammatory cytokines can
enter the circulation, leading to systemic
inflammation.?

Inflammation triggers immune system activation
through the release of inflammatory mediators from
periodontal tissues, leading to a systemic acute
phase response.?’Recent research® has delved into
the systemic consequences of periodontitis,
highlighting its association with various systemic
conditions. Observational studies using quantitative
analysis have consistently linked periodontitis to
changes in WBC counts, particularly an increase in
neutrophils and a decrease in erythrocyte and
platelet lineages.®*? This suggests a systemic
inflammatory response induced by periodontal
infection.

Periodontal bacteria can invade periodontal tissues,
triggering a systemic response and releasing
leukocytes into circulation. Chronic inflammation
and bacterial interplay in periodontal tissues may
stimulate the bone marrow to produce more
inflammatory  cells.**Recent  research  shows
elevated levels of proinflammatory mediators such
as NLR, PLR, WBC counts, C-reactive protein,
neutrophil count, and thrombocyte count in
individuals with periodontitis, linked to disease
severity.29:35-38

Smoking is a well-established risk factor for
periodontitis. The detrimental effects of smoking on

periodontal tissues have been reported strongly
through many researches.***'Smoking, a well-
known risk factor for periodontitis, exacerbates
systemic inflammation through oxidative stress,
endothelial injury, and platelet activation.
Inflammatory biomarkers and platelet activation
markers are elevated in smokers, contributing to
arterial thrombosis and cardiovascular
events.*42Studies on smoking's effects on blood
parameters, including NLR, PLR, and mean platelet
volume, 4 with some reporting increased NLR
and decreased PLR depending on smoking duration
and intensity**, and others finding no significant
difference in NLR but a positive correlation with
PLR.%

Non-surgical periodontal therapy aims to reduce or
eliminate pathogens and metabolites to achieve
optimal oral health and function with appropriate
aesthetics, and ultimately to prevent the recurrence
of periodontitis.*®

Interventional evidence further supports that with
nonsurgical periodontal treatment consistently
reduces WBC counts and blood indices, indicating
the potential therapeutic benefits of addressing
periodontal inflammation.*>%-3"45Non-surgical
periodontal therapy has also shown to improve the
NLR and PLR in chronic periodontitis
patients.*®Further, a  study by Christan C et
al*>found that smokers with generalised aggressive
periodontitis had significant reduction in platelet
count following periodontal therapy which may lead
to decreased PLR.

The present study compared the NLR and PLR in
smokers and non-smokers before and after SRP in
periodontitis subjects. The clinical parameters,
including plaque index, gingival index, CAL and
PPD were assessed to evaluate the effectiveness of
SRP in both groups and its effect on the blood
parameters.

The clinical parameters in this present study showed
statistically significant improvement in PI, GI, PPD
and CAL among both non-smokers andsmokers
with periodontitis following SRP. These findings
suggest that SRP positively impacts clinical
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parameters, aligning with a systematic review that
highlighted SRPas an effective treatment for
reducing probing pocket depth and improving the
clinical attachment level.*’

In this study, the investigation into the relationship
between smoking and inflammatory markers,
particularly NLR and PLR, revealed interesting
findings. NLR values were higher in both smokers
and non-smokers group at baseline which reduced
after periodontal treatment but the reduction was not
statistically significant in either intragroup or
intergroup comparison. This aligns with study by
Pujaniet al.?® wherein no statistical difference in
NLR was seen between smokers and non-smokers
without therapeutic intervention. This result may
suggest that while periodontal therapy may improve
oral health outcomes, it may not have a statistically
significant impact on systemic inflammation.

It was observed in this study that the PLR values
were lower in both the groups at baseline, with
smokers exhibiting lower PLR compared to non-
smokers. This finding is in accordance with the
study conducted by Gummuset al.** which
suggested higher NLR and lower PLR values in
smokers indicative of thromboembolic risk among
smokers. Mishra S et al.*® observed a higher PLR
among individuals with periodontitis compared to
healthy individuals, although there was no
statistically significant difference.

Research has shown that PLR values reduced after
scaling and root planing.*® However, an increase in
the PLR was observed among both smokers and
non-smokers 1 month after scaling and root planing
in this study which was statistically significant.
Various factors which influence the PLR ratios
include: gender, age, lifestyle traits, genetics, body
mass index, smoking and environmental factors as
stated by Lin BD et al.*°

Gender differences in PLR show higher levels in
women due to higher platelet counts, influenced by
lower serum iron levels and estrogen. Age also
affects platelet counts, with younger individuals
having higher counts and the elderly experiencing
declines due to reduced hematopoietic stem cells.

Seasonal variations, lifestyle factors like BMI affect
NLR and PLR. Obesity and dietary habits also
influence these ratios, linking higher BMI to chronic
inflammation.*°All  these factors were not
considered in this study, which could have
influenced PLR values. Variations in PLR between
non-smokers and smokers with periodontitis may be
due to differing disease severity and gender
distribution. Research shows that women have
higher PLR and lower NLR compared to men.*®

There are no universally accepted cut-off values for
blood leukocyte ratios. However, observed changes
in NLR and PLR remained within normal ranges:
0.43-2.75 for NLR in males, 0.37-2.87 for NLR in
females, 36.63-149.13 for PLR in males, and 43.36-
172.68 for PLR in females, according to a study in
Chinese populations.®®The NLR and PLR values in
the present study are higher compared to other
Indian studies, which reported a mean NLR of 1.9
and a mean PLR of 91.77.#6483! This discrepancy
could be attributed to regional differences.

The findings in the present study are in partial
agreement with Loos et al.>who indicated a
decrease in the number of leukocytes after non-
surgical periodontal therapy in patients with
generalised aggressive periodontitis. Conversely,
smokers exhibited significantly higher PLR values,
with a weak yet significant positive correlation
observed between PLR and increasing pack-years of
smoking.Acharya et al.*®and Verma et al.>%explored
NLR and PLR in chronic periodontitis patients
before and after nonsurgical therapy and concluded
that these ratios could serve as potential biomarkers
of systemic inflammatory response to periodontitis,
aiding in understanding the link between
periodontal health and systemic conditions.

The limitations of this study include a small sample
size.Gender distribution among the groups, age,
lifestyle traits, genetics, body mass index, regional
variations and environmental factors that are
implicated in affecting these biomarkers was not
considered in this study.

Based on the findings of this study, SRP as a
treatment for periodontitis resulted in significant
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improvement in various clinical parameters thereby
reducing local inflammation and improving the
periodontal health in both smokers and non-
smokers. The study also provides insights into the
hematological parameters, specifically the NLR and
PLR, in smokers and non-smokers undergoing SRP.
NLR values exhibited a reduction post-treatment
though not statistically significant between the two
groups. The PLR values increased after scaling and
root planing and was statistically significant.

CONCLUSION

Scaling and root planing improved clinical
parameters and reduced local inflammation in both
smokers and non-smokers with periodontitis. No
statistically significant changes were observed in
NLR among smokers and non-smokers. However,
there was statistically significant difference in PLR.
NLR may offer valuable insights into the
association between periodontitis and systemic
inflammation. However, PLR may not serve as a
systemic marker due to the influence of various
factors such as gender, age, lifestyle traits, genetics,
body mass index, smoking, and environmental
factors on PLR. Further research is required to
elucidate the specific mechanisms underlying the
observed changes in inflammatory markers.

REFERENCES

1. Lindhe J, Ranney R, Lamster I, Charles A, Chung
CP, Flemmig T, Kinane D, Listgarten M, Loe H,
Schoor R, Seymour G. Consensus report: chronic
periodontitis.  Annals of  periodontology.
1999;4(1):38-38.

2. Slots J, Listgarten MA. Bacteroidesgingivalis,

Bacteroidesintermedius and
Actinobacillusactinomycetemcomitans in human
periodontal diseases. Journal of clinical

periodontology. 1988;15(2):85-93.

3. Socransky SS, Haffajee AD, Cugini MA, Smith
CK, Kent Jr RL. Microbial complexes in
subgingival plaque. Journal of clinical
periodontology. 1998;25(2):134-144.

4. Bragd L, Dahlén G, Wikstrom M, Slots J. The

a retrospective study. Journal of clinical
periodontology. 1987;14(2):95-99.

5. Meyer DH, Sreenivasan PK, Fives-Taylor PM.
Evidence for invasion of a human oral cell line
by Actinobacillusactinomycetemcomitans.
Infection and immunity. 1991;59(8):2719-2726.

6. Riviere GR, Weisz KS, Adams DF, Thomas DD.
Pathogen-related oral spirochetes from dental
plague are invasive. Infection and immunity.
1991;59(10):3377-3380.

7. Silver JG, Martin AW, McBride BC.
Experimental transient bacteraemias in human
subjects with clinically healthy gingivae. Journal
of clinical periodontology. 1979;6(1):33-36.

8. Allenspach-Petrzilka GE, Guggenheim B.
Bacterial invasion of the periodontium; an
important factor in the pathogenesis of
periodontitis?. Journal of clinical
periodontology. 1983;10(6):609-617.

9. Chen L, Deng H, Cui H, Fang J, Zuo Z, Deng J,
Li Y, Wang X, Zhao L. Inflammatory responses
and inflammation-associated diseases in organs.
Oncotarget. 2018;1;9(6):7204.

10.  Watson J, de Salis I, Hamilton W, Salisbury
C. ‘I'm fishing really’—inflammatory marker
testing in primary care: a qualitative study.
British  Journal of  General Practice.
2016;1;66(644):e200-e206.

11. Furman D, Campisi J, Verdin E, Carrera-
Bastos P, Targ S, Franceschi C, Ferrucci L,
Gilroy DW, Fasano A, Miller GW, Miller AH.
Chronic inflammation in the etiology of disease
across the life span. Nature medicine.
2019;25(12):1822-1832.

12.  Scott DA, Krauss J. Neutrophils in
periodontal inflammation. Periodontal disease.
2012;15:56-83.

13. Nicu EA, Van der Velden U, Nieuwland R,
Everts V, Loos BG. Elevated platelet and
leukocyte response to oral bacteria in
periodontitis. Journal of Thrombosis and
Haemostasis. 2009;1;7(1):162-170.

14, D’Aiuto F, Parkar M, Andreou G, Suvan J,
Brett PM, Ready D, Tonetti MS. Periodontitis

capability of and systemic inflammation: control of the local
Actinobacillusactinomycetemcomitans, infection is associated with a reduction in serum
Bacteroidesgingivalis and Bacteroides inflammatory markers. Journal of dental
intermedius to indicate progressive periodontitis; research. 2004;83(2):156-160.

113

http://www.pkheartjournal.com



Pak Heart J 2024:57(02)
ISSN:0048-2706 E-ISSN:2227-9199

15. Christan C, Dietrich T, Hagewald S, Kage
A, Bernimoulin JP. White blood cell count in
generalized aggressive periodontitis after non-
surgical ~ therapy. Journal of clinical
periodontology. 2002;29(3):201-206.

16. Thomas MR, Storey RF. The role of

platelets in inflammation. Thrombosis and
haemostasis. 2015;114(09):449-458.
Tulgar YK, Cakar S, Tulgar S, Dalkilic O,
Cakiroglu B, Uyanik BS. The effect of smoking
on neutrophil/lymphocyte and
platelet/lymphocyte ratio and platelet indices: a
retrospective study. European Review for
Medical &  Pharmacological  Sciences.
2016;20(14):3112-3118.

17. Swan GE, Lessov-Schlaggar CN. The
effects of tobacco smoke and nicotine on
cognition and the brain. Neuropsychology
review. 2007;17:259-273.

18. Kushi LH, Byers T, Doyle C, Bandera EV,
McCullough M, Gansler T, Andrews KS, Thun
MJ. American Cancer Society Guidelines on
Nutrition and Physical Activity for cancer
prevention: reducing the risk of cancer with
healthy food choices and physical activity. CA: a
cancer journal for clinicians. 2006;56(5):254-
281.

19. Ezzati M, Henley SJ, Lopez AD, Thun MJ.
Role of smoking in global and regional cancer
epidemiology: current patterns and data needs.
International journal of cancer. 2005;116(6):963-
971.

20.  Walter C, Kaye EK, Dietrich T. Active and
passive smoking: assessment issues in
periodontal research. Periodontology 2000.
2012;58(1):84-92.

21. Malhotra R, Kapoor A, Grover V, Kaushal
S. Nicotine and periodontal tissues. Journal of
Indian Society of Periodontology.
2010;14(1):72-79.

22. Pujani M, Chauhan V, Singh K, Rastogi S,
Agarwal C, Gera K. The effect and correlation of
smoking with platelet indices, neutrophil
lymphocyte ratio and platelet lymphocyte ratio.
Hematology, transfusion and cell therapy.
2021;43:424-429.

23.  Silness J, Loe H. Periodontal disease in
pregnancy Il. Correlation between oral hygiene

and periodontal condition.
Actaodontologicascandinavica. 1964;22(1):121-
135.

24, Loe H, Silness J. Periodontal disease in
pregnancy |. Prevalence and severity.
Actaodontologicascandinavica. 1963;21(6):533-
551.

25. Hajishengallis  G.
microbial immune subversion
inflammation. Nature reviews
2015;15(1):30-44.

26. Loe H, Theilade E, Jensen SB. Experimental
gingivitis in man. Journal of periodontology.
1965;36(3):177-187.

27. Loos BG. Systemic  markers of
inflammation in  periodontitis. Journal of
periodontology. 2005;76:2106-2115.

28.  Ozdemir EC, Bozkurt E, Yazar FM, Bozan
MB. Can delta neutrophil index values predict
the success of periodontal treatment in patients
with periodontitis? Clinical Oral Investigations.
2024,28(1):82.

29.  Sayar F, Parvin M, Tabaraki M. Association
between periodontal diseases and changes in
blood indices. Beheshti Univ. Dent. J.
2005;23(1):55-64

30. de Carvalho Franca LF, da Silva FR, di
Lenardo D, Alves EH, Nascimento HM, da Silva
IA, Vasconcelos AC, Vasconcelos DF.
Comparative analysis of blood parameters of the
erythrocyte lineage between patients with
chronic periodontitis and healthy patients:
Results obtained from a meta-analysis. Archives
of Oral Biology. 2019;97:144-149.

31.  Stein JM, Machulla HK, Smeets R, Lampert
F, Reichert S. Human leukocyte antigen
polymorphism in chronic and aggressive
periodontitis among Caucasians: a meta-analysis.
Journal of clinical periodontology.
2008;35(3):183-192.

32.  Cafferata EA, Jerez A, Vernal R,
Monasterio G, Pandis N, FaggionJr CM. The

Periodontitis:  from
to systemic
immunology.

therapeutic ~ potential of regulatory T
lymphocytes in periodontitis: a systematic
review. Journal of periodontal research.

2019;54(3):207-217.
33. Botelho J, Machado V, Hussain SB, Zehra
SA, Proenca L, Orlandi M, Mendes JJ, D'Aiuto

http://www.pkheartjournal.com

114



Pak Heart J 2024:57(02)
ISSN:0048-2706 E-ISSN:2227-9199

adults?.Revista da AssociacdoMédica Brasileira.

F. Periodontitis and circulating blood cell
profiles: a systematic review and meta-analysis.
Experimental Hematology. 2021;93:1-3.

34. Banthia R, Jain P, Banthia P, Belludi S,
Parwani S, Jain A. Effect of phase | periodontal
therapy on pro-coagulant state in chronic
periodontitis patients—a clinical and
haematological study. Journal of Irish Dental
Association. 2013;59(4):183-188.

35.  Ana P, Draginja K, Dimitrije M, Ivan M,
Mariola S. The markers of systemic
inflammation in  patients with  chronic
periodontitis: leukocytes, C-reactive protein and
fibrinogen. World Journal of Preventive
Medicine. 2013;1(3):43-49.

36. Patil R. Evaluation of haematological
changes in patients with chronic periodontitis &
gingivitis in comparison to healthy controls-A
clinical study. Journal of Dental & Allied
Sciences. 2013;2(2):49-53.

37. Kumar BP, Khaitan T, Ramaswamy P,
Sreenivasulu P, Uday G, Velugubantla RG.
Association of chronic periodontitis with white
blood cell and platelet count — A Case Control
Study.

38. Bakhtiari S, Azimi S, Mehdipour M, Amini
S, Elmi Z, Namazi Z. Effect of cigarette smoke
on salivary total antioxidant capacity. Journal of
dental research, dental clinics, dental prospects.
2015;9(4):281-289.

39.  Shirzaiy M, Ladiz MA, Dalirsani Z,
Haghighi JD, Nakhaii A. Evaluation of salivary
total antioxidant capacity in smokers with severe
chronic periodontitis. International Journal of
High Risk Behaviors and  Addiction.
2017;6(3).586-594.

40. Munther S. The effects of cigarette smoking
and exercise on total salivary antioxidant
activity.  The  Saudi  dental  journal.
2019;31(1):31-38.

41.  Whitehead TP, Robinson D, Allaway SL.
The effects of cigarette smoking and alcohol
consumption on serum liver enzyme activities: a
dose-related study in men. Annals of clinical
biochemistry. 1996;33(6):530-535.

42.  Ustaoglu G, Erdal E, Inanir M. Does
periodontitis affect mean platelet volume (MPV)
and plateletcrit (PCT) levels in healthy

2020;66:133-138.

43. Gumus F, Solak I, Eryilmaz MA. The effects
of smoking on  neutrophil/lymphocyte,
platelet//lymphocyte ratios.
Bratislavskelekarskelisty. 2018;119(2):116-1109.

44, Botelho J, Machado V, Hussain SB, Zehra
SA, Proenca L, Orlandi M, Mendes JJ, D'Aiuto
F. Periodontitis and circulating blood cell
profiles: a systematic review and meta-analysis.
Experimental Hematology. 2021;93:1-3.

45.  Acharya AB, Shetty IP, Jain S, Padakannaya
I, Acharya S, Shettar L, Thakur S. Neutrophil-to-
lymphocyte ratio and platelet-to-lymphocyte
ratio in chronic periodontitis before and after
nonsurgical therapy. Journal of Indian Society of
Periodontology. 2019;23(5):419-423.

46.  Van der Weijden GA, Timmerman MF. A
systematic review on the clinical efficacy of
subgingival debridement in the treatment of
chronic periodontitis.  Journal of clinical
periodontology. 2002;29:55-71.

47. Mishra S, MP G, Rahman W. Clinical and
diagnostic significance of blood leukocyte ratios
in young patients with stage Il grade C
periodontitis.  ActaodontologicaScandinavica.
2022;80(3):161-168.

48. Lin BD, Hottenga JJ, Abdellaoui A, Dolan
CV, De Geus EJ, Kluft C, Boomsma DI,
Willemsen G. Causes of variation in the
neutrophil-lymphocyte and platelet-lymphocyte
ratios: a twin-family study. Biomarkers in
medicine. 2016 ;10(10):1061-1072.

49. Wu L, Zou S, Wang C, Tan X, Yu M.
Neutrophil-to-lymphocyte  and  platelet-to-
lymphocyte ratio in Chinese Han population
from Chaoshan region in South China. BMC
cardiovascular disorders. 2019;19:1-5.

50. Jhamb R, Kumar R, Gogoi P, Ranga G,
Kashyap B. Reference values of neutrophil
lymphocyte ratio and platelet lymphocyte ratio in
healthy adults in a tertiary care center in North
India. Bionature. 2020;31:44-52.

51. Loos BG, Craandijk J, Hoek FJ, Dillen PM,
Van Der Velden U. Elevation of systemic
markers related to cardiovascular diseases in the
peripheral blood of periodontitis patients. Journal
of periodontology. 2000;71(10):1528-1534.

http://www.pkheartjournal.com

115



Pak Heart J 2024:57(02)
ISSN:0048-2706 E-ISSN:2227-9199

52.  VermaH, Waghmare P, Dodwad V, Kundoo Ratio in Chronic Gingivitis and Chronic
A, Marium S, Pramod D. Evaluation of Platelet Periodontitis individuals before and after Phase |

to Lymphocyte and Neutrophil to Lymphocyte Therapy. 2024;3238-3245.

FIGURE 1: COLLECTION OF VENOUS BLOOD FROM THE ANTECUBITAL FOSSA OF
THE ARMUSING A 21 GAUGE SYRINGE

FIGURE 2: HEMATOLOGY ANALYZER (Sysmex XN-1000™)
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TABLES:
Table 1: Age in years of group 1 and group 2
GROUP Minimum Maximum Mean
Standard Deviation
AGE NS 21 66 44.64+10.40
S 20 63 45.11+13.12
Table 2: Comparison of clinical parameters in group-1 and group 2 before and after SRP
CLINICAL p-value
PARAMETERS Standard Deviation
Group-1 Group-2
PLAQUE INDEX BASELINE 1.64+0.91 1.79+1.22
1 MONTH 0.20+0.14 0.32+0.12
GINGIVAL INDEX BASELINE 2.28+1.56 2.00+1.19
1 MONTH 0.72+0.58 0.46+0.40
CLINICAL BASELINE 1.76+0.90 2.30+0.82
ATTACHMENT 1 MONTH 1.17+0.57 2
L2V +
LEVEL 1.76%0.7 < 0.0001
PROBING POCKET BASELINE 5.40+1.29 5.03+0.98
DEPTH
1 MONTH 3.93+0.54 4.31+£0.71

Table 3: Comparison of clinical parameters between smokers and non-smokers at baseline and 1 month

after SRP

http://www.pkheartjournal.com

INTERGROUP Group Mean p-value
COMPARISON Standard Deviation
Baseline Non-smokers 1.64+0.91 0.61
PLAQUE INDEX Smokers 1.79+1.22
1 H Non-smokers 0.20+0.14 0.001
mont Smokers 0.32£0.12
. Non-smokers 2.28+1.56
Baseline Smokers 2.00+1.19 0.45
GINGIVAL Non-smokers 0.72+0.58
INDEX 1 month Smokers 0.46+0.40 0.057
] Non-smokers 1.76+0.90
CLINICAL Baseline Smokers 2.30£0.82 0.025
ATTACHMENT 1 month Non-smokers 1.17+0.57 0.001
LEVELS Smokers 1.76+0.72 '
Baseline Non-smokers 5.40+1.29
PROBING Smokers 5.03+0.98 0.023
POCKET DEPTH 1 month Non-smokers 3.93+0.54
Smokers 4.31+0.71 0.031
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Table 4: Comparison of Neutrophil-to-Lymphocyte Ratio (NLR) and Platelet- to -Lymphocyte ratio
before and after scaling and root planing (SRP)
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LABORATORY Mean
PARAMETERS Standard Deviation
Group-1 Group-2
BASELINE 9 1740.95 1.84+0.64
NLR
1 MONTH 2.05+0.77 1.78+0.63
p-value 0.340 0.160
BASELINE 106.05+30.60 84.94+24.72
PLR 1 MONTH 195 90+57.79 100.00+39.33
p-value 0.023 0.005

Table 5: Comparison of Neutrophil-to-Lymphocyte Ratio (NLR) and Platelet- to -Lymphocyte ratio
(PLR)between Smokers and Non-smokers at baseline and 1 month after SRP

INTERGROUP Group Mean p-value
COMPARISON Standard Deviation
Baseline Non-smokers 2.17+0.95 0.14
NLR Smokers 1.84+0.64 '
Non-smokers 2.05%0.77
1 month 0.15
Smokers 1.78+0.63
Non-smokers 106.05+30.60
Baseline 0.006
Smokers 84.94+24.72
PLR Non-smokers 125.90+57.79
1 month Smokers 100.00+£39.33 0.055
Smokers 106.05+30.60
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